Long-term effects of nicotinamide-induced inhibition of poly(adenosine diphosphate-ribose) polymerase activity in rat pancreatic islets exposed to interleukin-1 beta.
Nicotinamide (NIC) is presently extensively studied as a potential agent that might prevent the development of insulin-dependent diabetes mellitus. This study aimed to examine the consequence of exposing isolated rat pancreatic islets to various concentrations of NIC (0, 0.5, 1.0, 5.0, 10, and 25 mM) over a prolonged period (6 days) in tissue culture and also to assess the efficacy of NIC to counteract interleukin-1 beta (IL-1; 25 U/ml)-induced beta-cell dysfunction. Except for a 30-40% increase at 5.0 mM NIC, the insulin content of islets was not affected by NIC. Also, the islet DNA content remained essentially unchanged. The insulin accumulation in the culture medium declined at 5-25 mM NIC between days 4-6. The insulin release in response to 16.7 mM glucose on day 6 was enhanced after culture with the addition of 0.5 mM NIC, but 25 mM NIC caused a strong inhibition of insulin secretion. However, neither the (pro)insulin nor the total protein biosynthesis rate of the islets was affected by NIC. A significant inhibition of the islet poly(ADP-ribose) polymerase activity by 40-80% was observed at 5-25 mM NIC. IL-1 was then tested together with 1.0 and 10 mM NIC. The islet DNA content was markedly reduced in all groups treated with IL-1, as was the medium insulin accumulation. Moreover, NIC failed to prevent IL-1 induced impairment of islet insulin release on day 6. The cytokine induced a very pronounced and sustained increase in the medium nitrite accumulation, and NIC could not influence this elevation. Thus, these data show that prolonged exposure to elevated NIC levels impaired the function of rat beta-cells, and NIC failed to counteract IL-1 actions. Whether these events are mimicked in the ongoing clinical trials with NIC remain to be established.